A growing recent theoretical literature advocates the use of prudential capital control policy, that is, the tightening of restrictions on cross-border capital flows during booms and the relaxation thereof during recessions. We examine the behavior of capital controls in a large number of countries over the period 1995-2011. We find that capital controls are remarkably acyclical. Boom-bust episodes in output, the current account, or the real exchange rate are associated with virtually no movements in capital controls. These results are robust to decomposing boom-bust episodes along a number of dimensions, including the level of development, the level of external indebtedness, or the exchange-rate regime. We also document a near complete acyclicality of capital controls during the Great Contraction of 2007-2009. JEL Classification: E6, F3, F4, F5, G0, G1.
Introduction
In the past few years, capital controls have gone from villains to heroes with little transition. During the 1990s, a decade characterized by vigorous financial flows toward emerging countries, the predominant view was that capital controls are undesirable because they distort the international allocation of capital and in that way hinder long-run growth. In accordance with this view, policymakers in emerging countries, with few exceptions, allowed international capital to move largely unfettered into their economies. But many of these experiments with free capital mobility ended in sudden stops followed by severe financial or exchange-rate crises or both (Southeast Asia and Russia in the late 1990s, South America in the early 2000s, and peripheral Europe in the late 2000s). These failures persuaded many to look at capital controls with more benign eyes. Increasingly, free capital mobility has been blamed for causing real-exchange-rate overvaluation, excess nominal wage growth, and overborrowing during booms, opening the door to exacerbated rates of unemployment and bankruptcy during the downward phase of the cycle. An indication of the magnitude of this change of sentiment toward capital controls is that the International Monetary Fund, which until recently held a long-standing position against restrictions on international financial transactions, now considers capital controls an appropriate instrument for macroeconomic stabilization (see International Monetary Fund, hereafter IMF, 2011).
The recent negative experience with free capital mobility has spurred renewed interest among academics, policymakers, and policy observers in a particular type of capital control policy known as macro prudential policy. These are preventive interventions that take effect before the onset of a crisis. Particular attention has been paid to capital controls as a macro prudential instrument. A growing body of theoretical work has been devoted to characterizing environments in which prudential capital controls are desirable. In general, these models describe economies with externalities, in which capital controls represent second-best remedies.
New theories of prudential capital control policy can be broadly divided into two classes.
In one class, prudential capital control policy is beneficial because it can promote financial stability.
1 In the second class, prudential capital control policy is desirable because it can improve macroeconomic adjustment in economies with nominal rigidities and suboptimal monetary policy. 1 See for example, Lorenzoni (2008) , Korinek (2010) , Jeanne and Korinek (2011), Bianchi, (2011) , Bianchi and Mendoza (2010) , Fernández-Arias and Lombardo (1998) , Benigno, Chen, Otrok, and Rebucci (2012a,b) , and Uribe (2006 Uribe ( , 2007 .
2 See, for instance, Schmitt-Grohé and Uribe (2012a,b) and Farhi and Werning (2012) .
In the first class of models, lending is collateralized, and the value of collateral depends on some relative price (e.g., the price of real estate) that agents take as given. During booms the relative price in question increases, expanding the value of collateral, and inducing agents to overborrow and overspend. In turn, overborrowing increases the probability of binding collateral constraints and sudden stops during downturns.
The prudential role of capital controls in the second class of theories can be illustrated by imagining an economy with downward nominal wage rigidity and a fixed-exchange-rate policy. During booms, the expansion in aggregate demand causes nominal wages to rise.
This carries no problems at this stage, but can be the prelude to trouble down the road. For during the contractionary phase of the cycle, aggregate demand weakens, putting downward pressure on real wages. A fall in real wages can occur either by a fall in nominal wages or by an increase in prices. The first possibility is ruled out by downward nominal wage rigidity and the second by the fixed exchange-rate regime. As a result, involuntary unemployment emerges.
In both classes of models there is an externality caused by the individual agent's failure to internalize the fact that his own spending behavior during booms causes the value of collateral or the level of nominal wages to increase. Also, under both classes of models, it is optimal for the policymaker to impose capital controls during booms, because, by putting sand in the wheels of international borrowing, they contribute to curbing aggregate spending, thereby mitigating the inefficiencies caused by the externality.
In this paper, we investigate whether capital control policy has indeed been used in a prudential manner as suggested by these new theories. To this end, the first contribution of this paper is to update Schindler's (2009) The third and most important result emerges from examining the behavior of capital controls conditional on the economy being in a macroeconomic boom or bust. We define boom and bust episodes for three separate macroeconomic indicators, the output gap, the cyclical component of the real effective exchange rate, and the cyclical component of the current account. We find that on average, controls on capital inflows or outflows are virtually unchanged during macroeconomic booms or busts. This finding suggests that over the past one and a half decades countries around the world have not systematically applied capital controls in a prudential or countercyclical fashion. In particular, the average policymaker does not seem to tighten capital controls on inflows or soften capital controls on outflows to curb expansions in aggregate activity, or overvaluations of the real exchange rate, or large current account deficits. Capital controls are similarly unresponsive during downturns.
These findings are robust to disaggregating the data along a number of dimensions, including income levels, the exchange-rate regime, the level of external indebtedness, and type of assets. The results also hold when we limit attention to the global crisis of [2007] [2008] [2009] or to episodic changes in capital controls.
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Our results allow for at least two interpretations. One is that, in light of the recent growing theoretical literature arguing that prudential capital control policy can be welfare improving, our findings point at a case of theory running ahead of policy practice. Under this view, one would expect that as time goes by and the message of the new theories percolate into policymaking circles, capital controls will become more cyclical. A second possible interpretation is that these theories may not be capturing all of the relevant economic or political factors that determine the cyclical properties of optimal capital controls. 4 To the extent that policymakers have a better grasp of the complexity of factors determining optimal capital controls, our results could be interpreted as policy practice running ahead of theory.
The present paper is related to a fast growing empirical literature on capital controls.
The primary focus of this literature has been to ascertain the effectiveness of capital controls as macroeconomic stabilizers. See, among others, Ostry et al. (2010) , Klein (2012) , and Forbes, Fratzscher, and Straub (2013) . Our work departs from this literature in that its primary focus is not to gauge the ability of capital controls to affect macroeconomic outcomes, but to address the question of whether governments systematically use capital controls in a prudential or countercyclical fashion. In this regard, our work is related to Aizenman and Pasricha (2013) The remainder of the paper is organized as follows. Section 2 describes the data used in the empirical analysis. Section 3 documents the unconditional cyclicality of capital controls. Section 4 studies the behavior of capital controls conditional on the state of the economy being a boom or a bust in aggregate activity. Section 5 analyzes the dynamics of capital controls during booms and busts in the real exchange rate and the current account. 
The Data
The bulk of our analysis uses Schindler's (2009) One contribution of the present study is to update Schindler's data set through 2011 6 The index is the result of a two-step aggregation procedure involving 10 binary variables representing granular capital control indices. These granular indices are organized as follows: Four of the six asset categories (equity, bonds, money market instruments, and collective investments) are associated with two binary variables each, defining controls by residency (domestic or foreign), and each of the remaining two asset categories (financial credit and foreign direct investment) is associated with one binary variable. The first aggregation occurs at the level of each individual asset category by arithmetic averaging of their associated binary components. This yields six indices, four taking on the values 0, 0.5, or 1, and two taking on the values 0 or 1. In the second step, indices are aggregated across asset categories by arithmetic averaging. This step yields the index of controls on capital inflows, which takes on 13 equally spaced values from 0 to 1. A similar aggregation procedure yields the index of controls on capital outflows. Table 1 To assess the countercyclicality and prudential nature of capital controls, we use three macroeconomic indicators, real gross domestic product (GDP), the real effective exchange rate (REER), and the current-account-to-GDP ratio (CA). The source for GDP is World Development Indicators, for REER is IMF-IFS, and for CA is the IMF World Economic Outlook.
To eliminate country-specific level and trend effects of capital controls on aggregate activity and other macroeconomic indicators, we remove a linear trend from the capital control indices. We also remove a log-quadratic trend from GDP and the REER and a quadratic trend from CA. We refer to deviations of a variable from its trend as its cyclical component. In the case of GDP, we use the terms cyclical component and output gap interchangeably.
Finally, we removed from the panel all countries for which the time series of GDP is shorter than 25 years or does not cover the period 1995-2011. For more details, see table A.1 in the expanded appendix (Fernández, Rebucci, and Uribe, hereafter FRU, 2013) .
The length restriction is guided by the desire to obtain precise estimates of the trend and cyclical components of aggregate activity. We also eliminated one country, Bahrain, for which the AREAER does not provide data on capital controls for all six categories of assets.
The resulting panel contains 78 countries and is comprised of 22 developed countries, 36 emerging countries, and 20 low-income countries. Table 2 presents a number of statistics on capital controls that characterize their cyclical properties. The first feature that stands out is the small standard deviations of the cyclical components of capital controls. For all countries combined, the standard deviation of capital inflows is 0.07. To see why this number is small, recall that the index of capital controls on Note. Cross-country averages. Country-specific moments are computed using the cyclical components of the corresponding time series, as defined in section 2.
The Unconditional Acyclicality Of Capital Controls
inflows aggregates 10 granular indices of controls on individual transactions (see footnote 6) and takes on 13 equally spaced values from 0 to 1, that is, it takes on the values 0, 0.0833, 2 × 0.0833, 3 × 0.0833, . . . , 1. Now, if a country in a given year increases the number of capital restrictions in only one out of the 10 possible types of transactions, then its index goes up by 0.0833. Therefore, the observed standard deviation of 0.07 is less than one transaction out of 10. It is in this sense that we say that the standard deviation of controls on capital inflows is small. A similar result obtains for controls on capital outflows. This means that controls on capital flows do not move much over the business cycle.
Recent theories of optimal capital-control policy suggest that controls on capital inflows should be procyclical while controls on capital outflows should be countercyclical. In this way, capital control policy would discourage net capital inflows during expansions and encourage them during contractions. Table 2 shows that the cyclical components of controls on capital inflows and outflows are roughly acyclical. Overall, the average correlation between output and capital controls is -0.01 for inflows and -0.03 for outflows. In the case of controls on capital inflows for developed and low income countries, the average correlation between capital controls and output are actually negative, indicating that, contrary to what is prescribed by theory, countries tend to facilitate inflows during economic expansions.
The average correlations between output and controls on capital outflows are negative for developed and low-income outflows, as suggested by theory, but are relatively small. Note. Correlations are computed using the cyclical components of the corresponding time series, as defined in section 2. One, two, and three stars indicate, respectively, statistical significance at 1, 5, and 10 percent. Missing bars indicate covariance equal to zero.
a systematically countercyclical fashion. Most countries display insignificant correlations between controls on capital flows and output. From an unconditional perspective, the sign of the correlation for a given country appears to be dictated by the toss of a coin.
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The observed comovement between controls on inflows and outflows also reveals the lack of a systematic use of restrictions to curb movements in net inflows. If this was the main purpose of capital control policy, we should observe a negative correlation between controls on inflows and controls on outflows. Periods in which the policymaker wishes to discourage net inflows should be associated with increaes in controls on capital inflows and reductions in controls on capital outflows and vice versa. Figure 2 shows that this is not generally the case in reality. In most countries, the correlation between the cyclical components of controls on inflows and outflows is either nil or positive, suggesting that capital-control policy was not set with the primary intention of limiting the procyclicality of net capital inflows.
Capital Controls During Boom and Busts
The previous section demonstrated that unconditional second moments detect little if any macro prudential features in the observed behavior of capital controls. One reason for this failure may be that governments do not use capital controls to smooth capital flows caused by short-lived movements in aggregate activity. However, the government may put the capital-control machinery at work to face larger and more protracted deviations of output from trend. To the extent that aggregate fluctuations are dominated by relatively small and short-lived positive and negative output deviations from trend, unconditional correlations will fail to fully capture the countercyclical properties of capital control policy. Accordingly, in this section we study the comovement of capital controls and aggregate activity conditional on the state of the economy being characterized by either a boom or a bust in aggregate activity.
We define a boom (bust) as a period longer than three years in which GDP is always above (below) its trend level. The peak (trough) is the largest (smallest) value reached by the output gap during a boom (bust). These definitions identify large and protracted expansions and contractions in aggregate activity. The average magnitude of the output gap across peaks (troughs) is +(-)8 percent, or around 1.2 standard deviations. And the average duration of booms and busts is 7 years. The theories surveyed earlier in the paper also suggest that, in the presence of nominal rigidities in factor or product prices, fixed-exchange-rate economies are particularly prone to unemployment caused by disturbances in aggregate activity. This is because the combination of rigidity in nominal prices and in the nominal exchange rate creates rigidities in relative prices, which can cause disequilibria in factor and/or product markets over the business cycle. Under these circumstances, the prudential use of capital controls can be beneficial as they have the potential to reduce the amplitude of expansions and contractions in aggregate demand. With this motivation in mind, in figure 5 we display the comovement between capital controls on inflows or outflows and the output gap during booms for countries with different exchange-rate arrangements. Figure 14 in the appendix displays the same information for bust episodes. Note. See note to figure 3. A country is classified as having a high (low) level of external debt if during the boom episode its net foreign asset to GDP ratio was below (above) the 20th percentile in the cross-country distribution. Data on net net-foreignasset-to-GDP ratios are taken from Lane and Milessi-Ferreti (2007) .
controls, fixed-exchange-rate economies do not seem to be more likely to resort to prudential or cyclical capital flow restrictions to smooth the business cycle.
Figures 6 and 15 (the latter in the appendix) display the behavior of capital controls during booms and busts for two groups of countries, one with high levels of external debt, defined as having a net-foreign-asset-to-GDP ratio below the 20th percentile of the crosscountry distribution, and the other with low levels (defined as the complement of the first group). The figures show that high-debt countries are characterized by larger booms and deeper busts than low-debt countries. However, high-debt countries do not seem to be more likely to apply prudential capital control policy. Indeed, capital controls on inflows or outflows appear to be unrelated to the state of the business cycle regardless of the level of external indebtedness. 
Current Account
In an analysis of more than thirty empirical studies, Magud, Reinhart and Rogoff (2011) find that two prominent rationales for governments to impose capital controls are to reduce real exchange rate pressures and to reduce the volume of capital flows.
The recent theoretical developments in capital-control policy discussed in section 1 provide foundations to these rationales. Consider, for example, an economy characterized by downward nominal wage rigidity and a fixed exchange rate regime. Suppose the economy receives a large positive external shock, such as a large reduction in the country interest rate premium. In response to this improvement in external conditions, capital inflows surge facilitating an expansion in aggregate activity. The increase in aggregate demand causes an increase in wages and in the relative price of nontradables (or an appreciation of the real exchange rate). In the presence of downward nominal wage rigidity, this situation can be the preannouncement of a crisis. For when the favorable external conditions fade away (i.e., when the country premium goes back up to its normal level) aggregate demand contracts causing downward pressure on wages and a tendency for the real exchange rate to appreciate. However, if nominal wages are rigid and the nominal exchange rate is fixed, the downward adjustment in real wages will take place slowly, causing unemployment. In this case, capital controls during the expansionary phase of the cycle (i.e., prudential restrictions on international financial transactions) could be beneficial because, by discouraging capital inflows, they contribute to curbing the expansion in aggregate demand, the real-exchangerate appreciation, and the initial increase in nominal wages. In turn, this moderation in wage growth during the boom phase creates conditions for a soft landing during the contractionary phase of the cycle.
Theories of collateralized lending also provide a rationale for using capital controls to moderate real exchange rate appreciations and surges in capital inflows. To see this, consider again the example of a fall in the country interest-rate premium that causes a surge in capital inflows, an expansion in aggregate demand, and an appreciation of the real exchange rate.
To the extent that collateral is made up in part of nontradable goods, the real exchange-rate appreciation, by raising the relative price of these goods, produces an expansion in the value Note. See note to figure 3.
of collateral, which incentivates households to borrow more from the rest of the world. In this case, capital controls can be used to curb overborrowing and in this way allow for a more efficient intertemporal allocation of domestic absorption.
With this motivation in mind, we now analyzed the observed comovement between capital controls and the cyclical components of the real effective exchange rate and the current-account-to-GDP ratio (CA). Data sources and the detrending methods used for each variable are described in section 2. As in the case of output, we define booms (busts) in the REER or the CA as periods longer than three years in which the variable is always above (below) trend. Figures 8 and 9 show that neither capital controls on inflows nor controls on outflows are sensitive to booms or busts in the real exchange rate or the current account.
This result confirms the findings of the previous section suggesting that restrictions in crossborder financial transactions do not appear to behave in a prudential or countercyclical manner.
The results of this section are robust to controlling for income level (see FRU, 2013, tables A.14 to A.17). Note. See note to figure 3.
Capital Controls and the Great Contraction
The This result suggests that, in general, around the Great Contraction governments did not apply capital control policy in a systematically prudential or countercyclical fashion.
Intensity Of Capital Controls And Other Robustness Checks
Referring to his index of capital controls, which is the one updated and used in the analysis performed thus far, Schindler (2009) states that "although the basic coding at the level of Finally, as a third robustness check, we analyze the cyclical behavior of capital controls in countries that apply this type of restrictions episodically. Specifically, Klein (2012) distinguishes capital controls into ones that are in place more or less permanently (he refers to this category as 'walls') and ones that are applied episodically (he calls these 'gates'). Although
Klein limits attention to controls on capital inflows, our data set allows us to conduct the analysis using data on controls on inflows and outflows separately. Clearly, permanent capital controls cannot be prudential, since, by definition, they do not change over the business cycle. A natural question, then, is whether episodic capital controls behave in a prudential or countercyclical manner.
To address this question, we now restrict the analysis to the group of episodic countries listed in Klein (2012, table 2) . 13 The average standard deviation of the cyclical component of capital controls across episodic countries is 0.10 for inflows and 0.09 for outflows. These numbers are higher than the ones corresponding to the whole sample (0.07 and 0.06, respectively).
However, the standard deviations are still small, for they are equivalent to movements in controls in slightly more than one out of 10 of the granular type of transactions comprising each of the two indices. This means that even episodic capital controls move little over the business cycle. Figure 12 displays for episodic countries the behavior of capital controls on inflows and outflows conditional on the economy being in a boom or a bust. As in the entire sample, capital controls on inflows or outflows are virtually unchanged during booms or busts. This result suggests that even among episodic countries, on average, restrictions on international financial transactions do not seem to be driven by a macro prudential or countercyclical motive.
The expanded appendix (FRU, 2013) presents a number of robustness checks. In particular it shows that our main results hold at the level of each of the 10 granular transactions that constitute the indices of capital controls on inflows or outflows (table A.6.a), when one limits attention to large booms and busts (figure A.6), when output is detrended using first differences rather than by removing a quadratic trend (table A.3.d and figure A.7), and when 12 The criterion determining the country and time dimension of the sample is similar to the one described in footnote 10. 13 We eliminated the Czech Republic and Hungary because they do not satisfy our requirement of at least 25 years of output data to ensure an adequate estimate of the output gap. We also eliminated Poland for comparability, as this country is not included in our extension of Schindler's data set. Note. Averages across 20 boom and 17 bust episodes. The list of episodic countries is taken from Klein (2012, 
Conclusion
A growing recent theoretical literature argues that prudential capital control policy may be optimal. According to this body of work, booms in aggregate activity carry the seeds of economic crises. Therefore, these theories suggest that policymakers should act early and not wait until the crisis has taken place to pick up the broken pieces. That is, during booms controls on capital inflows should be tightened and controls on outflow loosened and vice versa during contractions. In this paper, we set out to establish whether observed capital control policy around the world has systematically behaved in a prudential or countercyclical manner during the past decade and a half.
To this end, the first contribution of our investigation is to update the index of capital controls constructed by Schindler (2009) . The new data set covers 91 countries over the period 1995-2011. This capital control index distinguishes inflows from outflows, type of assets, and residency.
Equipped with this updated panel of capital control indices, we document patterns of comovement with various macroeconomic indicators. The central result of our analysis is that capital controls are virtually flat during macroeconomic booms or busts. This is the case regardless of whether the indicator used to identify booms and busts is output, the current account, or the real exchange rate. This result also holds for many different ways of disaggregating the data, including, the level of economic development, the degree of external indebtedness, the exchange rate regime, or the type of asset. We also document a quasi perfect acyclicality of capital controls during the Great Contraction of 2007-2009. There are indications that policymakers are adopting more eclectic positions with respect to the use of capital-account restriction for stabilization purposes. The IMF endorsement of this type of policy in recent years is perhaps the most clear signal in this regard. It would therefore be of interest to monitor over time the cyclical behavior of capital controls, by, for example, updating periodically the type of analysis carried out in this paper, to gauge the extent to which the perceived changes in views regarding the role of capital controls are put to work. Note. See note to figure 3. A country is classified as having a low (high) level of external debt if during the bust episode its net foreign asset to GDP ratio lies below (above) the 20th percentile of the world distribution. Data on net external debt to GDP ratios are taken from Lane and Milessi-Ferreti (2007) . Note. See note to figure 3.
